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Introduction
Generalist insect herbivores face the challenge of se? lecting an appropriate diet from among many plant species that may vary in abundance and quality. All herbivores encounter variation in nutrient availability in plants, but generalists also encounter plants defended by a variety of chemical and physical traits, and must evaluate each of these as well as the availability of plant nutrients when assessing plant quality (Beck 1965 , Scriber 1984 . Most work on diet selection by generalist insect herbivores has emphasized the avoid? ance of plants containing deleterious secondary chemicals (Jermy 1966 , Harley and Thorsteinson 1967 , Schoonhoven and Derksen-Koppers 1976 ). However, nutrients may also be positive feeding stimuli for gen? eralists (Kennedy and Booth 1951 , Thorsteinson 1958 , 1960 , Soo Hoo and Fraenkel 1966 , and interactions between allelochemicals and nutrients in herbivore foods have been documented (Reese 1979) . Due to the difficulty of measuring many relevant plant character? istics in many potential resource species, few studies have attempted to sort out the relative importance of 1 Manuscript received 2 April 1986; revised 8 September 1986; accepted 10 September 1986. different plant characteristics in diet selection by polyphagous insects.
Leafcutting ants of the genus Atta (Formicidae: Attini) are among the most common herbivores in neo? tropical forests, and are among the most polyphagous insects known. A single colony may harvest many kilograms of leaf material per year (Lugo et al. 1973 , Haines 1978 , and cut as many as 50 plant species in its foraging area (Cherrett 1968 , Rockwood 1976 , Shepherd 1985 . Attack by leafcutting ants may sig? nificantly reduce the fitness of individual plants (Rock? wood 1973, Marquis 1984) , and may potentially alter the structure of neotropical forests (Gilbert 1980 ). The ants use solid leaf material to culture a symbiotic fungus which is the sole source of food for larvae, but adult ants may obtain > 90% of their energy requirements by directly imbibing liquid from cut and crushed leaf tissues (Quinlan and Cherrett 1979) . Although leafcutters attack many species of plants, they strongly prefer some species over others (Rockwood 1976, Blanton and Ewel 1985) , and these preferences change over time (Rockwood 1975 (Rockwood , 1976 . Many species are cut only seasonally, with new leaves being preferred to old (Fennah 1950 , Rockwood 1975 ). Leafcutting ants are thus important generalist her-Ecology, Vol. 68, No. 3 bivores of the Neotropics, for which selectivity in diet is well known. However, the basis for the preference of some plant species over others remains obscure. Field studies have found plant palatability or the prob? ability of attack by leafcutting ants to be related to the density or "toughness" of leaves (Cherrett 1972 , Waller 1982a , water content (Cherrett 1972, Bowers and Porter 1981) , the presence or absence of latex systems (Stradling 1978) , and plant secondary chemistry (Wal? ler 19826, Hubbell et al. 1984) . Laboratory studies have shown that leafcutters are capable of discriminating among leaves on the basis of nutrients and sec? ondary chemistry (Cherrett and Seaforth 1970 , Barrer and Cherrett 1972 , Littledyke and Cherrett 1975 , Mudd et al. 1978 ). However, no general understanding of diet selection by leafcutting ants in nature has emerged from this work because most studies have so far focussed on a single plant characteristic or on a single plant species. This level of analysis yields only limited insights into a system in which a generalist herbivore must choose from among many plant species, and where it is possible that several factors may contribute to such choices.
Here I report the results of an experimental field study ofthe effects of water content, nutritional quality, and secondary chemistry on the palatability of many 
Study Site and Natural History
The field study was carried out in tropical deciduous forest on the upper plateau of Santa Rosa National (Rockwood 1975 , S. P. Hubbell, personal communi? cation). Foraging on leaves peaks at the onset and end of the rainy season when leaves are being produced or shed, and is relatively low during the mid-rainy season when the leaves of most trees are mature (Hubbell et al. 1984) .
Annual rainfall at Santa Rosa is between 1500-2000 mm (Janzen 1983), but the 12 mo prior to the study were marked by reduced rainfall due to the effects of the 1982-1983 El Nino climatic fluctuation. Only 947 mm of rain fell from 1 June 1982 through 31 May 1983, compared with 2242 mm of rain for the same period during 1981-1982 (D. H. Janzen, personal com? munication). Rainfall during the period of the study appeared to be slightly less than usual, but not dramatically so (J. J. Howard, personal observation).
Materials and Methods
Leaf preferences were measured during a 10-wk pe? riod from the start of the rainy season in early June, to mid-August 1983, when leaf harvesting activity by leafcutting ants is at its yearly peak in Santa Rosa (Hub? bell et al. 1984). The relative palatability of plant species to leafcutting ants is consistent throughout this period, despite a decline in overall foraging activity in mid-July and August (Hubbell et al. 1984) . Three blocks of experiments were carried out, the first at the onset of the rains during the first 2 wk of June, the second during the first 2 wk of July, and the third 9 wk after the start of the rains, during the first 2 wk of August. During each block of experiments I presented leaves from sin? gle individuals of each of 50 plant species to three colonies of leafcutting ants to determine palatability, and collected samples of each plant for analysis of water content, nutritional quality, and secondary chemistry.
Plants used in the study were the same individuals whose leaves had been previously assayed for the pres? To determine whether observed changes in palat? ability were produced by the methods used to collect leaves, I compared the palatability of 20 plants used in the study with that of conspecifics not in the study. These tests were carried out in mid-July on the colony in the disturbed area at the edge of park headquarters (colony H). The conspecific plants were not attacked by leafcutting ants earlier in the same season, and had not been subjected to manipulative studies by other investigators for at least 1 yr previously. Leaves from the conspecifics were collected exactly as previously described, and four replicate 15-min palatability tests were run within 2 d of the tests on the plants in the study.
Measurement ofchemical characteristics
Leaf samples for chemical analysis were usually col? lected at the same time as samples for palatability mea? surements, and in all cases were collected within 48 h of the tests. Samples taken after tests were completed were collected at the same time of day as those used Ecology, Vol. 68, No. 3 for palatability measurements. Undamaged leaves (50-300 g) were collected by cutting terminal branchlets or snapping off the petiole where it joined the branch. Samples received a preliminary air drying in mesh bags, and were then dried for 1-2 h in an oven at 40?C. All samples were completely dried within 72 h of collec? tion. After removing midribs and large veins, dried samples were crushed, packed in two layers of plastic bags, and stored in the dark until returned to Iowa. Leaf samples were then ground to pass a 150-jum mesh sieve and were stored at ?20? until analysis.
Water content of leaves was estimated for five leaves from each collection. Intact leaves from each plant were collected and weighed in the field. Each leaf was then individually tagged, dried, and stored in a plant press. Prior to reweighing in the laboratory, leaves were redried for 12 h at 100? and stored in a desiccating jar until cool. Water content was calculated as: (mass in the field ? mass in the laboratory)/mass in the field. Two measures of nitrogen availability were deter? mined for each sample: protein content and total ni? trogen content. The protein content of leaves was de? termined in order to provide a relevant measure of nitrogen availability to leafcutting ants, which satisfy immediate nutritional requirements by imbibing liquid from cut and crushed leaves Cher? rett 1976, 1978) . Total nitrogen content of leaves was thought to be a more relevant measure for the fungal mutualist of the ants, which may be able to utilize nitrogenous secondary chemicals as nitrogen sources (Littledyke and Cherrett 1976) . Single measurements of total nitrogen were performed on a Perkin-Elmer elemental analyzer in the Department of Chemistry,
University of Iowa. Protein content was measured in triplicate using a modification of the Bradford assay (S. Faeth, personal communication).
Samples of leaf powder weighing 3-5 mg each were extracted twice with acetone to remove pigments and phenolics that may interfere with the assay. A 1-mL aliquot of 0.1 mol/L NaOH was added to each sample; the samples were then allowed to stand at 25? for 36-40 h. A 200-pL aliquot of this extract was added to 5 mL of Coomassie brilliant blue (Biorad Corporation) and the absorbance at 595 nm was measured after 5 min. Protein content was calculated from a calibration curve con? structed on the same day as the assay, using bovine serum albumin (Sigma Chemical).
Two measures of energy availability were performed on each sample collected, to provide relevant estimates ofthe availability of energy to ants and to the fungus. Since ants obtain nutrients directly from leaf liquids, I estimated energy availability by determining the total nonstructural carbohydrate of leaves. The fungus utilizes large amounts of cellulose (Martin and Weber 1969) , and to estimate energy availability for the fun? gus I simply measured the dry mass of a standard-sized piece of leaf blade (harvestable biomass). The total nonstructural carbohydrate content of leaf samples was estimated in triplicate using a modification of the phenol-sulfuric acid method (Southgate 1976 ). Samples of leaf powder (3-5 mg each) were extracted with 10 mL double-distilled water for 1 h at 95?. A 1 mL aliquot of this aqueous extract was added to 1 mL of 5% (mass/ volume) phenol and 5 mL concentrated sulfuric acid, gently mixed, and allowed to cool for one-half hour. presence of alkaloids is indicated by the formation of precipitates with one or more of these solutions. Ex? tracts that gave positive results with one or more of the solutions were treated to remove possible false pos? itive results by neutralizing the remainder of the acid solution with ammonium hydroxide, and extracting the free alkaloid bases into chloroform. The chloroform was evaporated off and the residue redissolved in 1 mol/L sulfuric acid. This solution was then retested with the four reagents, and a strong reaction with at least two ofthe four was scored as indicating the pres? ence of alkaloids. Weak reactions with at least two of the reagents were scored as indicating the possible pres? ence of small amounts of alkaloidal substances.
It has been suggested that hydrolyzable and condensed tannins differ in their biological effects on microorganisms and insects (Zucker 1983 Samples that were positive for cyanidin and/or del? phinidin were scored as positive for condensed tannins, and those that were positive for gallo-and/or ellagi? tannins were scored as positive for hydrolyzable tan? nins (Harbourne 1973 ).
Statistical analysis
Analyses were performed using the SAS statistical package at the University of Iowa computing center. Because some plant characteristics were measured quantitatively and others qualitatively, an analysis of covariance was used to determine the relationship of plant characteristics to palatability. Analysis of co? variance has a number of assumptions, which were examined to verify that this method was appropriate for the data set. The ANCOVA residuals were exam? ined for normality, and a log transform of the dependent variable (number of leaf disks harvested, + 1) and was found to provide an acceptable transformation and homogeneous residuals plot. Residuals were found to be uncorrelated with continuous variables (covariates), and residual variances were approximately equal among class variables (treatments). With the exception of total nitrogen (for which assays were unreplicated) the mea? surement error of the continuous variables is small, and I assume that the assumption of errorless mea? surement of covariates is adequately met. Regressions of the log-transformed dependent variable on the co? variates are all linear, and show no improvement by adding higher order terms.
An additional assumption required for interpretation of the significance of covariates (but not for AN? COVA to test treatment effects) is that continuous vari? ables are not highly intercorrelated (Neter et al. 1985) . (Table 1) indicates that plants maintained the same approximate rank-ordering of palatability throughout the 10-wk experimental period. The number of disks harvested in the monthly experimental blocks de? creased throughout the summer (Table 2) Table 2) (n = 11) (n = 9) * Ants per minute is the mean number of ants passing the bioassay site.
The existence of high correlations among continuous variables causes inflation in the variance of regression coefficients and makes them unreliable. Correlation coefficients among continuous variables

Results
Palatability measurements
Nearly 4000 leaf disks of the 50 plants were har? vested by the four colonies of leafcutting ants tested during the summer. An analysis of variance on leaf disk harvest during the three experimental periods re? vealed strong differences in palatability (leaf disks har? vested per test) among plants and among the monthly blocks of experiments (Table 1). The lack of a signif? icant plant x month interaction in the overall analysis
. The observed decrease in leaf disks harvested might be due to changes induced by the method of collecting leaves from plants. However, the compari? son of manipulated plants with nonmanipulated con? specifics shows no consistent effect of previous leaf collections on palatability (Table 3). Two subsets of the data were analyzed to determine if colonies differed in their responses to plant species presented in palatability tests: data from colonies Fl, F2, and H in the June and July experimental blocks, and data from colonies Fl and H in all three experi? mental blocks. Both subsets showed a significant col-
Table 3. Analysis of variance on the effect of prior leaf collection on the palatability of plants to Atta.
ony effect, suggesting that colonies did differ from one another (Table 4 ). This was partly because colony Fl consistently harvested fewer leaf disks than did the other colonies (Fig. 1) , but the significant interaction between species and colony also suggests that individ? ual plant species are not equally palatable to all colonies (Table 4 ). (Table 5 ).
The extent of these palatability differences is re? vealed by calculations of the proportional overlap in leaf disk harvest between colonies (Colwell and Futuyma 1971). The proportional overlap between pairs of colonies was ~0.66 in all cases, indicating that col? onies differed moderately in their patterns of leaf disk harvest
Plant chemistry
Quantitative measures of nitrogen, energy, and moisture availability did not vary uniformly during the 3 mo of the experiment. One-way ANOVAs on mean levels of the five measures during the three ex? perimental periods revealed no significant changes in protein and harvestable biomass (dry mass per unit area of leaf lamina), and significant decreases in total nitrogen, nonstructural carbohydrate, and water (Table  6 ). An analysis of simple correlations among the quan? titative variables revealed only three strong correla? tions: nitrogen content was positively correlated with protein content (r2 = 0.37, P < .0001) and water con? tent (r2 = 0.25, P < .005), while harvestable biomass was inversely correlated with water content (r2 = ?0.54, P < .0001). 
Qualitative analyses of tannins were relatively con? sistent throughout the experimental period. Twentysix plants showed spots on chromatograms indicative of condensed or hydrolyzable tannins in at least one
Relationship of plant chemistry to palatability
The analysis of covariance on overall patterns of palatability showed that leaf characteristics and the blocking variable explained about half of the variance in palatability (Table 7) . Cyanide and saponin activity were omitted from the analysis because only one plant showed activity in each case. The exploratory data analysis found that no interactions among leaf char? acteristics met the criterion for inclusion in the analysis (P < .01). Only main effects and interactions of leaf characteristics with the month ofthe experiment were included in the analysis of co variance. Among the main effects, the presence or absence of hydrolyzable tannins in extracts and the deterrency of nonpolar extracts were significantly correlated with the palatability of plant samples, as was the number of oat flakes harvested during each experiment. However, significance levels of .05-.01 must be interpreted with caution because of the large number of effects in the model, and hydro? lyzable tannins cannot be considered from these results to have a strong influence on palatability. The palat?
ability of samples that lacked deterrent nonpolar ex? tracts (C ? T < 0) was much higher than that of sam? ples whose nonpolar extracts were even slightly deterrent (C ? T > 0) (Fig. 2) . In contrast, samples containing hydrolyzable tannins were more palatable than those lacking such tannins (Fig. 2) .
The correlation between leaf nonstructural carbo?
hydrate content and palatability differed during the three experimental periods (nonstructural carbohy? drate x month interaction, Table 7 ), but the signifi? cance of this effect was marginal. Separate regressions of carbohydrate content on palatability during each month showed that a significant, positive correlation with palatability existed only during August. This cor? relation explained <3% ofthe variance, indicating a weak though significant relationship between nonstruc? tural carbohydrate content and palatability.
Chemistry and colony-to-colony differences in palatability
Although plants were not equally palatable to all colonies (colony x species effect, Table 4 ), there was little apparent relationship between the leaf character? istics studied and colony-to-colony variation in pal?
atability. Analysis of co variance using subset 1 ofthe data showed no significant interactions between colo? nies and leaf characteristics. Results from subset 2 of the data revealed that ant colonies differed only in their reactions to plants containing slightly deterrent non? polar extracts (P < .01). 
DETERRENCY OF NONPOLAR EXTRACT HYDROLYZABLE TANNINS
Fig. 2. Relationship of plant secondary chemicals to number of leaf disks harvested by three colonies of leafcutting ants in field experiments. (A) Deterrency of nonpolar extracts, determined by laboratory bioassays (controltest [extract-coated] rye flakes). (B) Presence or absence of hydrolyzable tannins, determined by paper chromatography. Short vertical line at the top of each bar indicates ? 1 se.
DlSCUSSION
This study is the first to evaluate the relative im? portance of many plant characteristics in the diet se? lection of a highly polyphagous insect herbivore. Pre? vious studies involving leafcutting ants have found several factors to be related to diet selection, but these studies have largely been confined to a single plant species or characteristic. These studies have not ad? dressed the relative importance of such factors, the possibility of interactions, or the possibility that sig? nificant correlations between palatability and any given plant characteristic might be due to covariance with a third, unstudied factor. By simultaneously measuring a number of leaf characteristics and analyzing their relationship to leaf palatability, this study provides in- The results of this study support the idea that avoid? ance of certain plant secondary chemicals plays an im? portant role in diet selection by leafcutting ants during the period of maximum leaf harvest in nature. There is little evidence that moisture content or nutritional constraints are of importance during this period. The lack of significant interactions among water content, nutrients, and chemical defenses suggests that such in? teractions do not play an important role during this period. This study may not be particularly sensitive to such interactions, in part due to the qualitative anal? ysis of secondary chemicals used, and interactions may well be discovered using quantitative chemical meth? ods. However, on the basis of this study I expect their impact on diet selection to be small relative to that of simple patterns of secondary chemistry. Overall, the significant relationship between secondary chemistry and palatability in this study is consistent with the view that avoidance of toxic secondary chemicals is the best predictor of plant species utilization by generalist insect herbivores (Jermy 1966, Schoonhoven and Derksen-Koppers 1976).
Plant secondary chemistry and palatability
The correlation betwen palatability and the deterrency of nonpolar plant extracts is dramatic and con? sistent throughout the experimental period, suggesting that lipophilic secondary compounds may be the most important chemical factor determining plant palat? ability for leafcutting ants. Most ant-deterrent lipo? philic compounds so far identified are derivatives of mono-, sesqui-, di-, and triterpenes, although natural concentrations in leaf tissues have not yet been deter? mined in most cases (Wiemer 1985) . Because ofthe uncertainty about natural concentrations, there has been some question as to whether the deterrency of these compounds in laboratory behavioral assays is repre? sentative of their role in natural foraging situations. The strong correlation observed in this study between deterrency of nonpolar extracts and plant palatability is evidence that these compounds are indeed an im? portant influence on leafcutting ant foraging patterns. This is not the first study to find widespread feeding deterrent activity against insects in nonpolar extracts of plants (Bernays and Chapman 1977) , and I suggest that this group of chemicals has been generally underemphasized in ecological studies. The low palatability of leaves containing weakly de? terrent nonpolar extracts (0 < C ? T < 13) was unexpected, and plants characterized by this level of de? terrency in laboratory bioassays deserve further study. It is possible that low palatability of these plants is due to other classes of secondary chemicals not analyzed here (e.g., simple phenolics, amines, nonprotein amino acids). Since thousands of individual tannins and al? kaloids have been characterized, it is also possible that specific alkaloids or tannins present in these plants do strongly influence palatability, despite the lack of a general relationship between these chemical classes and palatability. An alternative possibility is that some plants contain deterrent or repellent lipids that are volatile or unstable, and are lost or degraded during sam? ple preparation and storage prior to laboratory anal? ysis.
Plants containing hydrolyzable tannins were highly palatable, but this in itself does not suggest that hy? drolyzable tannins act as feeding stimulants to leaf? cutting ants, or as behavioral cues in locating palatable plants. The statistical significance of the correlation between hydrolyzable tannins and palatability must be considered marginal. In addition, plants that contained hydrolyzable tannins generally did not show significant deterrent activity in nonpolar extracts. It is likely that the high palatability of plants containing hydrolyzable tannins is a reflection of discrimination against plants containing lipophilic deterrents. It is noteworthy that Coley (1983) Several classes of polar secondary compounds were found to be unrelated to plant palatability in this study, and previous laboratory bioassays of crude plant ex? tracts have shown leafcutting ant feeding deterrents to be more common in nonpolar than in polar extracts (Hubbell et al. 1984) . Why should feeding deterrency be more closely associated with nonpolar, lipophilic compounds than with polar compounds? I suggest that the requirements of the ants' fungal mutualist may be the primary reason for discrimination against plants containing certain lipids. Fungi are sources of potent enzyme systems for detoxifying plant secondary chemicals, particularly phenolic substances (Martin 1979) . It may be that the leafcutting ant fungus is well equipped to detoxify many nitrogenous and phenolic secondary compounds, but is vulnerable to some classes of non? polar compounds.
Most of the lipophilic deterrents characterized from plants avoided by leafcutting ants are terpenoids (Wiemer 1985) , and numerous terpe-noids are known to possess significant fungistatic or fungitoxic activity (Stoessl 1970 (Stoessl , 1983 . Several ofthe unpalatable plant species in this study contain terpenoids that inhibit the growth of isolated cultures ofthe ant fungus (J. J. Howard, personal observation). How? ever, the nonpolar nature of terpenoids makes them admirably suited for penetrating insect cuticle, and ter? penoids may also possess insecticidal properties. Fur? ther experimentation on both ants and fungus will be required to determine the role played by the require? ments of the fungus in the selection of leaves by leaf? cutting ants.
Nutrients, water content, and palatability
The overall lack of correlation between nutritional variables and palatability found in this study is con? sistent with the results of some previous studies ofAtta cephalotes. Hubbell and Wiemer (1983) found no cor? relation between total nitrogen content and the palat? ability of plants to A. cephalotes, as measured in a field experiment. In addition, laboratory studies to date have found little evidence to suggest that A. cephalotes is attracted to either nitrogen or carbohydrate fractions isolated from plants (Cherrett and Seaforth 1970, Mudd et al. 1978 ). However, A. cephalotes does respond to pure solutions of mono-and disaccharides in the lab? oratory (Cherrett and Seaforth 1970 , Littledyke and Cherrett 1975 , Mudd et al. 1978 , and the weak correlation of nonstructural carbohydrate and palat? ability at the end of this study suggests that nutrient content might be of greater importance in the latter half of the rainy season. Increased attention to nutri? tional quality in leaf selection might be expected if nutrients are less available in mature leaves, which predominated at the end of the study, than in young leaves. The increased harvest of sugar-coated oat flakes relative to leaf disks during August is consistent with this idea.
The lack of relationship between leaf water content and palatability is at variance with other studies of leafcutting ants that show either a positive (Cherrett 1972, Bowers and Porter 1981) , or negative relation? ship (Blanton and Ewel 1985) between water content and the probability of leafcutting ant attack. Water content might be expected to be an important constraint on leafcutting ants, giving the greatly reduced rainfall in the study area in the previous year due to the 1982-1983 El Niho climatic fluctuation. However, the mean water content of leaves during the July ex? perimental period (73.17 ? 8.23%) was substantially higher than that of 68 species at the same site measured during the same period in 1978 (66.25 ? 6.35%) (Janzen and Waterman 1984), a year not marked by severe drought at Santa Rosa (D. H. Janzen, personal communication). It is possible that the water content of leaves measured in this study was higher than usual for some reason, and might still influence host plant selection under other circumstances, or in the dry sea? son.
Leaf chemistry and seasonal change in palatability
The decrease in leaf disk harvest during the 10-wk experimental period parallels a decrease in foraging effort by leafcutting ants over the same period of time (Hubbell et al. 1984 ). These patterns are apparently related to changes in plant quality as leaves age, as no decreases were observed in the numbers of ants on trails or in the harvest of sugar-coated oat flakes, which remained constant in composition. This study provides no immediate explanation for decreased harvest of leaf material over time, but does suggest that the relationship of this decrease to quantitative variation in plant secondary chemistry is worthy of investigation. Total nitrogen, non-structural carbohydrate content, and water content of leaves decreased during the study period, but were found to be uncorrelated with palatability in the analysis of co? variance. The qualitative analyses of plant secondary chemistry carried out in this study do not provide suf? ficient information to test the idea that changes in pal? atability are related to changes in secondary chemical profiles. Quantitative analyses of plant secondary chemistry might well uncover differences in the con? centrations of chemical defenses over this period of time, which might explain observed changes in plant palatability.
Colony-to-colony variation in palatability
Variation in the plant species preferred by leafcutting ant colonies has been reported for both Atta cephalotes and A. columbica (Rockwood 1976 ). Such variation may exist for a variety of reasons, including genetically determined differences in nutrient requirements or in the ability of ants or fungus to tolerate some secondary chemicals, physiological adaptation to different sec? ondary chemical profiles in plants available to different colonies, simple preference for gustatory cues in plant species previously cut by some but not all colonies, and chance. The present study found moderate vari? ation in plant palatability among ant colonies, which consistently shared only ~0.66 of their preferences according to measures of proportional overlap (Table 5 ). There was, however, no clear relationship between colony-to-colony differences in palatability and the plant characteristics measured. Only plant samples contain? ing slightly deterrent nonpolar extracts varied in pal? atability to colonies, and only in one subset of the data. Since only 3-5 leaf disks/h were harvested from these plants, it is possible that this difference is in fact due to chance variation in rates of harvest. This possibility is supported by the observations that the effect was not consistent in both subsets of the data, and that ant colonies did not differ in their reactions to other non? polar extracts. The plant characteristics evaluated in Ecology, Vol. 68, No. 3 this study constitute an extensive, but not exhaustive, list of possible influences on ant foraging, and further study may establish a connection between colony-tocolony palatability differences and other plant char? acteristics not examined here. 
Other factors related to palatability
